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(1) 


(57) Abstract: An aromatic 
polyimide which is excellent in 
heat resistance and dimensional 
stability to heat and has low 
hygroscopicity; and an aromatic 
polyamic acid which is an 
intermediate for the polyimide. 
The aromatic polyamic acid has 
a structural unit represented by 
the following general formula 
(1). The aromatic polyimide is 

obtained by imidizing this aromatic polyamic acid. The aromatic polyamic acid or aromatic polyimide can be in the form of a 
copolymer having other structural unit(s). (1) (In the formula, Ari is a tetravalent organic group derived from a tetracarboxylic acid 
having one or more aromatic rings; and R is a C2.6 hydrocarbon.) 
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m m m 

[0001] ^mm\^. mm^^mmT^}^mRmti^m.yi^mm\^xfs:mm^^m:^'M 

[0002] -m^. ^y^5msifi#^t^iitLfcw«-»mp"ptt-«^#'i4-^«#'i4^ 

mm:f)m<m-^tix\^^^o 
[0003] t^§5fe<D7Ky^5:K{*^ m(D^m^V'^—i^it^mmi^'^nn.mB.m^mt^^x\^^h 

[0004] ^mmKmmir^^nxmitvxi^^ ikK^^ti^wi^^h^o 

#fF:5:mi : #r?l¥2-225522-^<2^# 
#WJCi^2 : #112001-1 1 177-^<2^# 
#ff :S:ife3 : #||^5-271410^<k^# 

[0005] :L(Dx^fj:=w^^^h7&^. mtitii&mm^-mw^^m^m^^mir^^v4^}''m 
m^<DmM^m^-oxi3y)^ ^tii:iMir^^m^m^ni^tix\^^^o mx.it^ #w 
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[0006] ^^x^mMit. ±mmM(Dmm^^^u mtifcmm\&. m^^m^m^^ 



(1) 


m2] 


o 


o 



(2) 
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1 3 

4 

[0008] Ml-. TiE-i^^ (3) x-m^n^m^mi^^mir^^t^9^mtir^^ 

(4) -e^$;rL^«3gm{4^^L. -1^^ (3) -X:^m^ti^mmm^<D^^m^^^ lO- 
90^7V%<D$5H-efe«9. — (4) X-m^tl^mJ^^i<L(D:^^m^7b^O—90^/V 

[0009] [{h3] 


il li 
o o 



(3) 


[>fb4] 


o o 
II II 

-N. .Ars .N-Ar4- 

? ? 

o o 


(4) 


1 3 

4 

^^^b\ -|^^(2)S.U^-|^^(4)-e^$^^^«3gW5A4'(DAr ;eiSTIE^(A)-e^$ 

4 

[^k5] 
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[0010] -1^^ (1) xmi) t (2) -cm^n^mmm^^m-r^^^vT^vm iJ^r. ^^vr 

^m^tjv n5) ^tt^«5>fkbT^^K>fk-r§^^fe: J;«9-^^ (3) x« (3) t (4) -e* 

[0011] -|^^(l)-(4)-e^$tl.6«5tm^(;i*3V>T. ^cfi. ArmU?Ar3«^#S^l^ 

^h9;^;/^4^V^^tJfc8g-r^r^f;iJ;^Arl#;5S3®^$tv§„ ii^^ _bfB«3t¥{5L^^ 

2,3,3',4'-^>'yVcny^/7"h^;&/v^V^^4ffi7K#;. -^:7^i/>^-2,3,6,7-^h^;(7 

-l,2,4,5-7"h7;^7/V2jf>'^^4ffi;^ci^, •:^:7^5?l/^/-l,4,5,8-^^9;*/^^>^^^;4<i^ 
. i-y^\y:y-i,2,6,7-Th9:h/v:^^^mr.m7i^<ii^. 4,8-:^^^/l-l,2,3,5,6,7-^^i^t 
Kn-:h^^W^-l,2,5,6-^h7;&/V^V^mffi^i^, 4,8-v^^^/^-l,2,3,5,6,7--^dri^ 
tKn-^:7^]/>'-2,3,6,7-7^h^;&/v^V^^il;!Ki^. 2,6-J^titi-f-:7^u>' 
-l,4,5,8-7^h^;5;/VjJ^V^^M^i^. 2,7-v'i^nn-^:7^v:/-l,4,5,8-7"h^:^/v^V 
^-M^i^. 2,3,6J-Th9^^^^^^\^>-l,4:,5,8-Th9^/^^>m~myk!l^. 
l,4,5,8-^h^^r2n^:7^1/>'-2,3,6,7-^h^;^7/V*V^^4i^#/. 3,3',4,4'-lf:7ai 

^/V7"h7;^;/V2}^V^nM7K^^ 2,2^3,3'-tr:73l^/^7"^^:>^7/^4<^^ntl7Ki^^ 

2,3,3',4'-lf:7^^/V7^h^::i;/V:z}<:/^ntl7Ki^x 3,3"AA"-p-T/l^^^=-/l-Th'7^ 
/v>!j^V^— 2,2",3,3"-p-^/v:7mc:^/v^b^:^/V7}^V^^te^i^^ 
2,3,3",4"-p-7^7V:73ic:^7V7^h^;^;/V^V^^4ffi;»f<i^^ 2,2-e^(2,3-v^;^7/k7Kdr^>^ 
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iy^:i^:=./U)::i^i^>r.M7i<.m. ^yi/^-2,3,8,9-7^h9;^/V:!}<>'^n*Sl7Ki^^ ^Ul/^ 

^yl^^-5,6,ll,l2-7"^7;^7/^*V^^4ffi^#). :7;n^^;xw>'-i, 2,7,8-7" h^;^; 

l/>'-l,2,9,10-7"h7;^7/V^V^^il;^Ci^, ->'i5^n^>'i5^:^-l,2,3,4-7"h7;^7/V'Jj^V^ 
zLUa^m. fc°^s;^^-2,3,5,6-^b9;^;/v^V^^#S^i^, t°tiyi;?>--2,3,4,5-^b9;^7 

[0013] :Ltl^(D^X*h. iiWV^yh^r.MTK!!^ (PMDA). 3,3',4,4'-lf y^ai:::^/V^h^;57/VjK 

^^^^^StK^^ (BPDA), ^:7^1/^-2,3,6,7-7"h9;(7/V/}^V|^^4ffi^i^(NTCDA), ^ 
7i5'l/^-l,4,5,8-7"h^;^;/V^V^Z:4ffi;^i^, 3,3",4,4"-p-7"/V'73i^7V7"h^;*/V4^' 

>mr.myi^!^4:A '-:t^i^i^^^/i^^r.m7i^'^. 3,3 '4,4 *-^^y':73iy^^h7;^ 
/^#^^^^M7Ki^^ t';^ (2,3-^;^:>f7/^#>iy73l=/^)><>/^3J^^^^4ffi7f<^^^i^,5g}^ttS 

^#;^7"h7;&/V^V^nte^i^^50^UV^;5^ PMDA, NTCDA^U^^BPDA;6^^>il 

^^i\:.fj:H(Dm<W^(D^^9:^^^^M.ir^t. pmda, NTCDA^60^/^%^_hfflv^ 
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[0015] -^^(1) x« (3) -e^$tt§«3g^{i^^-rs;2^#y T^K^xf*;^^y-r^K(D 



(5) 


[0016] Rfi— IS^(l)X}*(3)(DR^;|ll#/^#^^*b. ^mWc2-6(Dmt7i<m 

[0018] (5) -e^$ti.§;^^#;^v^T$^{* . ^(DX@^^T^j^^-r§^^;5s-et§o 

#§X@ (X@-II) ;5^^>#^^^;5ST*#;5o 
[0019] X@-I(DT/V=i=3e->-ht2^:/-^V^'^^i-;5SJi&}*. T. Sala, M. V. Sargent J. 

Chem. Soc, Perkin I, p2593-— (1979) R. B. Bates, K. D. Janda, J. Org. Chem., 

voi.47,p4374— (i982)m<Dxm'c^^'x:h^^ i5mmn&(DRit-m^-c4¥m^iiR 
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^--eVO-^^fi, J. S. Wallace, Loon-S. Tan, F. E. Arnold Polymer, vol.31, p2412 

— (1990) #MBS6i - i94055^'^nm^mm(D^^(DRjt^mm'r^^tKX'o 

^ m^t^^'V^jj^^tl^o X@-I1<DS^£:^^^ R. B.Carlln, J. Am. Chem. Soc, vol.67, 
p928-(1945) Kmm^nX\^^<i^^(DR}t^^m'r^^tKX<:>X^ ±^i:^>. 1^-7 

[0021] ^mm t-*5v ^Tf* . _hiB-is^ (5) xM^fi^^^mi^T^y-tm^. ^ths^^(D 
^ (2) xf*-0^ (4) xm^ti^m7^m^^^'r^^M^m(D:^]}T^}''mxi^^}) 

fi:^i,(DX:h<^XhX<^ :Ltlht~'^^ (2) xf*-^^ (4) -e^$tb6«5t¥^^W 

ir^mi^mi<L^^t^h(Dx:h'oxhx\\ m^i^x^xit^ ±mi^^(Dmm^iiL^ 

mm^. ArlXitiAr3i'i^th^^n\^—XhoXhM^J:oX\^^XhX<. ArlXf*Ar3{* 

mwm<7)4m(D^mmf}^hfj:oxy^ >-ob j;v ^o 
[0022] ;2^#yT$K^x}*;^#y^^K(*. (1) x\t (3) xm^ti^mitm^(D^f)^h 

ti:^h<DXU^nht—m^ (2) XU—m^ (4) -e^$;rb§«]^^{4^^^>;^^;5^i(Z);6S 

— (1) x« (3) -e^$tv^«5g^^f* . ;^#yT5mx{»jKy-r5:Kft' (;iio 

*L< 1^90- 100^ 7]^%-^tj-^t:d>X\ \ (2) Xf*-|^^ (4) XM^tl^m^^ 

^{55^^^i-^#m^M(D7^7Ky T^K^xf*;^^y-r^Kc>^^. -i^^ (2) xf*- 
^^(4)-e*$t^^«5t¥^^*. 7KyT5mx}*:^y-r5KEt'f;ii-9o^/v%. 
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^ (2) Xf* — (4) '^^m^n^m^^^<D^^u:^^mn(DittL-Xit. m/ (m+ 

[0023] -'^^ (2)xu (4) xm^ti^mmm^±^-¥^^^^mi^T^:yn. -m^ ( d x 

-p-y:n:=^u:yi:^TV^, 2,4->'T5:y^iy^w^^. 4,4'-^^w:/v'-o-h/W>^:/. 4,4'-^ 

^w>'i;i^-2,6-^>'i;-:;^>', 4,4'-^^w>'-2,6-v?3^^7VTc::^y:/. 2,4-h/v^>^>'T5:>' 

3,3'-v^T^7v?:7ai^/V:7°n/-?>-, 4,4'-v'T5:yv?:7ai^/V3^^^, 3,3'-v'T5:yv?7ai 
^/Vrc>5?>'^ 4,4'— :^T5:yi^:7ji^/V^i5r:/^ 3,3'-i:;'T5:yi:^:7ai^7Vp(/5''^^, 2,2-tf><> 
[4-(4-T5:yv'ji7^:y)7ai^7V]>^n^-^>'4,4'-i^T3:7i^y'ji^/V>^/Vy'-rK^ 3,3'-:;^T 

3:yv':7ai^/v^/v:7^K. 4,4'->^T5yv':7m^/v^/V/jN>-. 3,3'-v'T5:/v':7ji^/v;^ 

/V)!Jn:/, 4,4'-V?T5:yv?:7a:::::/k3l— 3,3-V?T5:y V?:7in^/V3l— t^/V, l,3-lf>«^ 
(3-T5y ^^^y^^ei/) ^^'-eV, 1 ,3-lf ;^ (4-T5y ^^oiy^^e^^) ^>'-^V, l ,4-lf (4-T 
5y:7aiydi^v')^>^-eV, ^^'v^v?^', 3,3'-v?T5yif:7ai:=:7V, 3,3'-v?y^/V-4,4'-v' 

T5:yif^ai^/P-. 3,3'-v?ybdriy^>-v^v^^, 4,4'-v^T^y-p-^/V:7ai-/k, 3,3'-v? 

2,4-v?T5:yh/V3i^, m-drv^l/^-2,5-v^T5:>^. p-drv^l/^-2,5-v'T5:^. m-^r 
[0024] ^-e^>, 2,2 ' -v?y^/V-4,4' -v'T^yif :7ai-/k (m-TB) . 4,4'-v^T^yi^:7 

T5::x(D3— 50^/v%(D^ig-e$)5o 
[0025] ^^#;^^yT^K^{*. _hfBtc^bfc^#;^v=T^>^^^^^#;^7^h^;^;/v^V 
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[0026] -^b-C. ;^:!Ky-r5K«. _b|E(D J;5 KL-Xmhtif:i^:^VT^h^m^mi4^h^^tmXl^ 

10-efe«9. ^*L<{*3— 7CD*5iaf;ife5r:i!^Sj;v\ M^cfi^SC 77 sp/C) f*. N.N-v't^ 
W) #:¥^5>^^*"t?15,000— 250,000, M45p:^^^^-e30,000— 800,000Of5 

[0029] [|l|l]4<y^5:KA(DIR;^-^i^h/V 
[El2]3j^y^5:KECDIR>';^i^b/V 

[0030] i^T. ^^iFll^;lS<5v^-c. ^mm(DiHm^M:i^mmmir^^\ ^mmi^^tih 
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[0031] mmmmi^m^^fdsi^^-^Tmi^^'r, 

• PMDA : t°n^y 5'b^^4tt;^<i^ 

•BPDA:3,3',4,4'-tf:7ai-/V^h^;(7/V/JtV^^4ffi^i^ 
•m-EOB : 2,2'-v?3zhdf i/^^v^v?^ 

• m-NPOB : 2,2'->^-n-:/nt:VV:^^v'^>'v'>^>' 
•m-PHOB:2,2 ' -v^y^^ncr^/V^^^aeiX^^^v'v?^ 
•m-MOB : 2,2'-v?^hdrv/^^v'v^^ 

• m-TB : 2,2 ' -v^^^/V^^v^v?^ 
•DAPE:4,4 ' -i^T^7i^:73i:=^/V3i— ^/V 

• TPE-R : 1 ,3-lf U-T^/y^y^-y) ^^-^V 

• NTCDA : ^:7i5^ 1x^-2, 3,6,7-^h7;^/V^V^n4iE^i^ 

• DMF : N,N-v?^^/VJ}N7Vi^T5:K 

• DMAc : N,N-v?^^7VT-fehT5K 

[0032] ^fc. IIM^JftJ(D#TOtt(DS!|^;^fe^^#^J^Tf-*i-o 
[;^'9;^fe^taS(Tg) . |t)l#tt*(E')] 
^ll>6fe^!|-e#fc^°y-r5:K7^/^A(10mm X 22.6mm)^DMAtC-C2O°C;0^^5OOX:^-e 

msx:. ioor(Dif)iE#ti*(E')^^j?)fco 
[0033] mmmmm. (cte) <z)^iij^] 

3mm X 15mm(Di^^X£OJKy^5:K:7^/^A^, |^^t^5}-^ff (TMA)^gtC-C5.0gCD# 

m^;(ipx.j'^^5t,^^(D#?aj^s-t?3or^^b26or(DMS«5H-^^5ias?)^ii^^^^^ 

[0034] [|^^»taS(Td5%)(DSlJfe] 

10— 20mg<Dm^O7Ky^5:K:7^/Vi^^, (TG) ^gJeiT— ^(Djg^-e 

3o'C;6^^)55o'c^-e#m$-&/ci:#(Dm»^^b»j^L. 5%m»Mii^?as(Td5%)^ 
[0035] mum(DmM'] 
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4cmX20cm<D4<y'f^K:7^/V^(#3^fc)^. 120°C-e2NFF^^Mbfc^. 23°C/50%RH 

[0036] mmmmmm. (che) (dwa^'] 

35cm X 35cm(D^y^^K/^M^Ji#:(^i^M_ht-^5^^>^i^Vv?v^hJi^^(t. ^ 
-e2NFr^^:^b^ 23°C(;iMbfc^. SS30%RH, 50%RH^U?70%RH<D#aS(^tH 

mfitMaff' (23'c)-e24NFr^#Mb. ss^>fk(cj;^^^.^r^(D^^^^b^a«j^b 

SS0^#:^^J?)fCo ^Itt'^ CHEO-50%«^^^^WMS50%RH(D^lfe^^b 
<75SIJ^*^;^;0^P?. CHE30-70%(iSS30%RH, 50%RHi:70%RH(DTf-&^^b(Da!j^^ 

30K4%^tiy-^^"^^|Ri97mU MI&)^^77g^)iRi^;?jp^. ^.■^.M'esBtrBlKJS 

358mU @^^36mi^;(jpx.».'^?aSt;i;!jPi^bfcm^ ^i&«&*52g^;!jP;tfCo ^^rtcDiS-fe 
:a5ii:^(;i3lfeLfc(D^5femLfc=^.SJ^?rt^i^^70^(D0.im»%M^y— 
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{;i#fettfc^^i^<DlR*{i3^Pg32%-efe«9.r(^^^i^(Dgl!.'^{*115-117T:-efeo 
[0038] NMRil'J^*§;i:(^^ CDCl ) 

3 

6.3—7.0 ppm 

3.9 ppm OCH2CH3^cti(Dp«^l/>'^;^C^ 

3.6 ppm nH2^^(D7^M 

1.3 ppm OCH2CH3Sft'(Op<^/VS;tK^ 

[0039] ^j?^M2 

DMF317mUc:^^^bfCo ^^;*y^7A53g, 1-3— K:?'ti^-^>'37ml^jlR^iJPX.. m^X 
13^r^HiiE?^fTo/Co IM^P:^>fbT^^^^'>A7K^?S200ml^^JP;tT^J^:^JhJ?), ^ 

=3fi^^:@^^:^^/V3:l(D?M^^^300ml-ef4mb^ ^^^M^bfc^^ ;&7i^^n-^ 

>^57g^#rCo 

#e>^^fc3-::^^a-n-:/^/K=3r>--<>'-gV57g^fflV ^. J^T-^^^Jlirl^^^cCSJ^:^ 

122— 125'C-efco^Co 
[0040] NMR|^;^(^IK CDCl) 

3 

6.3—7.0 ppm ^#^;4<^ 

3.8 ppm -OCmCH2Cm^(DO\Z.W^'t^CH2^(Dy^M 
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3.6 ppm -NH2'^ (DtI^^ 

1.6 ppm -OCH2CH2CH3ctJ<D^tti(DCH2cti<D;^<:^ 
0.9 ppm -0CH2CH2CH3cf'(D5^Sffi(DCH3't'O;d<;^ 

^±(Dm^f)^h. ^)^m^> g 6^<Z)2.2'-v^-n-7°n7Kdrv'-<^v?v^^(m-NPOB)-efe 

[0041] ^f^ms 

mm^mM.T. mW^A^^-^a^y:^=iiC^ l,3->^:=^hn-<^-eV73g^i»Px.T 

x:K2mm^^nxm^\^fc^. i50°co«-t?i6NFr^^j^?^^f o^co KJ^^m^S?U(;i 

i\^mm^m32%xh^.^(D±}^^<Dm.^m8o—i8i°cxh<^fco 

[0042] NMR|^m(^^ CDCl) 

3 

6.2— 7.2 ppm ^#^^i^(8H) 
3.6 ppm -NH ^(DtIc^ 

2 

i^^_h(^l§^;0^^>. S 6^(D2,2 '-v^:7ai7dr^>-<>-v^v?>-(m-PHOB)-t?fc§r 

[0043] HJi^Jl— 14 
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mm7;)mi5umtfj:^xoi^mp^u 5o-i3or-e2— eo^^r^^j^bfc^. Mj-isor 

, 160T:. 200^^ 230t:. 280T:. 320'C. 360'C-e#2— 305>^Pg6^^cC|^^ai5rfTV\ 

[0045] m.itm^^7i^w-m^m v ^xmm^^ry^>'^^^^L-xy^/vj>,:!i^(Dm4^}<^A—-N 
s(Td5%). mM:mRxj^mmmmmmcHE)^Mi^fco /^5b\ A-Nc^xKy-r^Kf*. a 

ft*6^''cC^y^^K:7^/vi^ (clover. iR{;ij;t9«5t^^*ff^^Tofcf^;^^, |gi-3(c 

[0046] MMmi5 

^b#^5K>ft:f;iJ;9^y-r5K:7^/vA^#fco i^tt^PJSb/cJ^m. cte/5si6 

[0047] ItlSS^fll— 3 
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